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Abstract
Background or context Regret is a common consequence of deci-
sions, including those decisions related to individuals health. Several
assessment instruments have been developed that attempt to
measure decision regret. However, recent research has highlighted
the complexity of regret. Given its relevance to shared decision
making, it is important to understand its conceptualization and the
instruments used to measure it.
Objectives To review current conceptions of regret. To systema-
tically identify instruments used to measure decision regret and
assess whether they capture recent conceptualizations of regret.
Search strategy Five electronic databases were searched in 2008.
Search strategies used a combination of MeSH terms (or database
equivalent) and free text searching under the following key headings:
Decision and regret and measurement. Follow-up manual
searches were also performed.
Inclusion criteria Articles were included if they reported the devel-
opment and psychometric testing of an instrument designed to
measure decision regret, or the use of a previously developed and
tested instrument.
Main results Thirty-two articles were included: 10 report the devel-
opment and validation of an instrument that measures decision regret
and 22 report the use of a previously developed and tested instrument.
Content analysis found that existing instruments for themeasurement
of regret do not capture current conceptualizations of regret and they
do not enable the construct of regret to bemeasured comprehensively.
Conclusions Existing instrumentation requires further development.
There is also a need to clarify the purpose for using regret assessment
instruments as this will, and should, focus their future application.
doi: 10.1111/j.1369-7625.2010.00621.x
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Introduction
As the philosopher Amiel said, Accept life, and
you must accept regret (Henri-Fre´de´ric Amiel,
1821–1881). This quote conveys the omnipresent
and inevitable nature of regret. It further casts
doubt on whether we can truly achieve the
idealization that Edith Piaf famously sang
about: living a life with no regrets. Svensons
Diﬀerentiation and Consolidation theory of
decision making suggests that two common
goals of all decisions are to limit cognitive dis-
sonance and the potential for regret, achieved
through the cognitive process of diﬀerentiating
decision options from each other.1,2 Regrets
inextricable link with decision making,3 thus its
relevance to shared decision making, has
prompted the current review. If one of the key
goals of decision making is to reduce regret, it is
important to understand its conceptualization,
what might be done to limit it, and the instru-
ments used to measure it.
Whether large or small, decisions pervade our
daily lives. Decisions are made in varying con-
texts, ranging from the workplace to the home.
People decide whether to continue in education,
undergo a risky surgical procedure, what Gov-
ernment policy to implement, or simply what
breakfast to eat. In doing so, they typically
choose between alternative courses of action, or
between action and inaction.
An increasing emphasis on patient participa-
tion in decision making has meant that people
are increasingly required to make, or at least be
involved in, decisions about their individual
health care. Decision support interventions,4,5 or
decision aids, have been designed to facilitate
this involvement, and their use has proven ben-
eﬁcial in terms of increasing knowledge, satis-
faction, conﬁdence in making the right choices,
and reducing anxiety.6 However, despite the
eﬃcacy of these interventions, the fact remains
that some decisions can lead to regret. Cancer
related decisions, such as treatment for prostate
cancer or early breast cancer, are often made in a
context of uncertainty and equipoise,7 espe-
cially when there is no clearly preferable clinical
option: a context for which decision aids have
been developed.6 As a result, several studies
have shown that regret is a common conse-
quence of preference sensitive cancer-related
decisions.8–11
Patient involvement in decision making has
also raised issues about decision quality;12,13
speciﬁcally, the means by which we assess
whether someone has made a good decision.
Trials have used several measurement instru-
ments, including regret, in an attempt to deter-
mine the eﬀect of decision support interventions
on the quality of decision making. More
recently, however, concern has been expressed
over the use of decision quality measures that
focus on post-decisional outcomes.14 If
researchers are to use decision regret as a proxy
measure for good decision making, it is
important we understand how the concept is
measured, and assess whether current instru-
ments are suitable for this purpose.
Regret has attracted attention from research-
ers across several ﬁelds of investigation, and it is
not restricted to research on patient decision
making in health and medicine.15,16 Regret
research spans several contexts including busi-
ness and economics,17 law,18 and neuroscience.19
Research has also led to the development of
several instruments that measure regret.9,15,20 As
we discuss below, however, the conceptualiza-
tion of regret is far from simple, and existing
measures fail to capture the multiplicity and
complexity of the concept highlighted by current
research.3 As such, there are two distinct com-
ponents to this review. Section A provides an
overview of current conceptualizations of regret.
This section concludes with a model of regret,
representing the aspects of regret that we con-
sider as relevant and important to its measure-
ment. Section B describes the systematic review
and the evaluation of each instrument, in rela-
tion to the recent conceptualizations of regret.
The review concludes with a synthesis and a
discussion of whether the instruments are suﬃ-
ciently robust for continuing research about
regret.
This paper has three aims:
1. To review current conceptions of regret.
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2. To conduct a systematic review to identify
instruments that have been developed to mea-
sure regret.
3. To evaluate the instruments to assess
whether they capture current conceptions of
regret.
Section A – conceptual overview of regret
Conceptualizations of regret
Generally, regret is deﬁned as an aversive emo-
tion that we experience when we realize or
imagine that our current situation would be
more favourable if we had chosen diﬀerently.3
Counterfactuals are mental representations of
alternative versions of the past.21 As such, regret
is deﬁned as a counterfactual emotion due to the
accompanying cognitive processes of comparing
current outcomes to what might have, should
have, or could have been.3,22 Regret is there-
fore a backward looking, aﬀectively unpleasant,
self-focused emotion which tends to direct
comparisons upward rather than downward.23
This means that individuals tend to focus on
how the past could have been better than it was,
rather than how it could have been worse.
Regret also has an element of responsibility, or
self-blame, and this feature diﬀerentiates it from
other negative emotions, such as disappoint-
ment.3
In the period following a decision, internal
subjective processes continue to review the
choice made.2 Research has highlighted this
natural tendency to focus on the foregone as
opposed to the acquired,24 and has even linked
regret to neurological functioning.19 This ten-
dency, combined with the innumerable decisions
an individual makes on a daily basis, provides
many opportunities for regret to be experienced,
or indeed anticipated. Regret is the second most
frequently cited emotion,25 after anxiety, which
suggests that regret is a common consequence of
decision making. In this sense, regret is concep-
tualized as a prototypical decision-related emo-
tion,3 due to the inextricable link between
decisions and regret: regret only occurs in the
context of decision making.
A theory of regret
Two key observations that arise from the regret
literature are that the research spans many ﬁelds
of investigation and its conceptual boundaries
are far from clear. The lack of consensus
regarding its conceptualization, combined with
the vast number of research studies from dif-
ferent ﬁelds, has prompted a recent attempt by
Zeelenberg and Pieters to summarize the large
number of ﬁndings and integrate them into their
Theory of Regret Regulation 1.0.3
The theory puts forward ten distinct proposi-
tions on regret that capture up-to-date research,
most of which are relevant to its measurement.
The theory acknowledges the functional nature
of regret, believing a pragmatic approach is
essential to understand the experience of regret.
According to the theory, regret can be experi-
enced about past (retrospective) and future
(prospective) decisions. Regret can also result
from both action and inaction, and in this sense,
regret is a temporally bound emotion. Gilovich
andMedvec26 proposed a temporal pattern to the
experience of regret, whereby commissions, or
actions, lead to greater regret in the short term
and omissions, or inactions, lead to greater regret
in the long term. Kahneman27 disagreed, pro-
posing that long-term regrets regarding inaction
are wistful, and thus they are not troublesome.
Recent accounts, however, acknowledge the
wistful nature of inaction regrets, whilst main-
taining that regrets of inaction can sometimes be
troublesome.28
Whilst the theory and previous research
highlights the temporal pattern of regrets con-
cerning action and inaction, we propose that the
temporal dimension of experienced regret may
have been overlooked. We believe that there is
no reason to presume that experienced regret will
remain static from the point of initial experience
and it is likely to follow a temporal pattern.
What an individual experiences 1 month after
making a decision probably does not reﬂect how
they feel 12 months after making a decision.
For instance, if a cancer patient has made the
decision to undergo a speciﬁc form of treatment,
and the treatment follows an unpleasant course,
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the patient may regret both the option and the
outcome of their decision. However, if
12 months after making the decision, there are
no signs of the cancer returning, the patient may
no longer regret the option and the outcome of
the chosen decision alternative. We therefore
propose that the concept of experienced regret
should be divided into immediate and delayed
regret. Longitudinal and prospective research is
needed to examine the emergence of regret and
its subsequent course.
Multiplicity of regret types
Conceptualizations of regret are further compli-
cated by the multiplicity of regret types.
Although previous work tended to treat regret as
a single construct, Zeelenberg and Pieters3,29
point out that regret is not a uniﬁed construct,
but rather it can be understood at multiple levels.
Speciﬁcally, regret can be experienced about
decision processes and decision outcomes. Con-
nolly and Reb30 have discussed the multiplicity of
regret in further detail by highlighting three types
of regret in the decision-making context which
can be distinguished by their targets: process,
option and outcome regret. Process regret
involves feelings of self-blame for an unjustiﬁed
decision process, for example, failing to seek
information on all available options before
making a decision. Option regret simply involves
regret about the decision alternative chosen, and
outcome regret involves a comparative evalua-
tion, whereby one regrets that the outcome is
poorer than the counterfactual outcome (see
Box 1 for an example of how the various types of
regret can be experienced). Signiﬁcantly, they
propose that the various forms of regret can be
experienced alongside each other or indepen-
dently. Importantly, they can also be anticipated
(prospective) or experienced (retrospective).
Other research has highlighted dissociation
between decision regret and role regret.31 In the
latter case, individuals might regret the role they
played in the decision making process, without
actually regretting the decision alternative cho-
sen. It seems reasonable to suggest that role
regret and process regret are linearly related. If
an individual adopts a passive role, which he or
she later comes to regret, this might impact on the
processes leading to the decision. For instance,
adopting a passive role is likely to mean that an
individual does not seek to inform themselves of
the options available, thereby creating a deﬁcit in
the decision process. Likewise, if another indi-
vidual heavily inﬂuences the decision process,
this is likely to mean that the individual adopts a
more passive role. Both scenarios could subse-
quently give rise to role and process regret.
Positive and negative outcomes
Whilst regret is primarily viewed as a negative
emotion that can result in emotional distress, it
may also be positive, or functional, and this
further complicates its conceptualization.
Zeelenberg and Pieters1 point out that regret is
not only an aﬀective reaction, but also a pow-
erful force in motivating future behaviour and
shaping future decisions. Research has shown
that both anticipated32 and experienced33 regret
can inﬂuence future decision making. The study
by Zeelenberg and Beattie33 indicated that those
who anticipate or experience regret subsequently
engage in emotion or regret management. As
such, individuals will behave in such a way that
the regret they have experienced or anticipated
will disappear. Additionally, future decisions
will be determined by those options that mini-
mize the experience of regret. This suggests that
whilst the experience of regret is generally aver-
sive, its ability to help us to make better deci-
sions and to learn from past mistakes also makes
it beneﬁcial. The positive value of regret is sup-
ported by research into peoples perceptions of
regret.34 Saﬀrey et al. found that people value
regret signiﬁcantly more than other negative
emotions, and people make positive evaluations
of regret. Therefore, the experience of regret can
be classiﬁed as either positive or negative.
A model of regret
Overall, the Theory of Regret Regulation 1.03
highlights the complexity of regret and provides
a sophisticated conceptualization of a multifac-
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eted emotion. In the light of recent conceptual-
izations of regret, and the theory3 in particular,
we produced a model (see Fig. 1) that incorpo-
rates those aspects of regret that we feel are
relevant to its measurement. First, the model
acknowledges that regret can result from action
or inaction, and can be experienced or antici-
pated. Second, the model distinguishes between
the diﬀerent targets of regret (process, option
and outcome), which can be anticipated or
experienced either independently or in conjunc-
tion with each other. Third, the model
acknowledges that both positive and negative
outcomes can result from the diﬀerent targets of
regret. Fourth, the model is temporal: this is
intended to represent the temporal nature of the
stages of regret, whether that is anticipated
regret, followed by the decision, followed by
experienced regret, or the shift from process, to
option, to outcome regret.
These elements reﬂect ideas put forward by
the Theory of Regret Regulation 1.03 and
Connoly and Reb.35 In addition, we have
incorporated immediate and delayed regret; the
idea that experienced regret does not remain
static at the initial point of experience, and
follows a temporal pattern that is dynamic in
nature. This idea has not been addressed in
previous models (cf. Zeelenberg and Pieters3).
The elements of the model provide a frame-
work in which research instruments are used to
evaluate regret. Some elements of the model
are speciﬁc to context: whether regret is mea-
sured after action or inaction, whether antici-
pated or experienced regret is measured, and
whether the instrument is used in cross-sec-
tional or longitudinal research. Other elements
relate to the instruments ability to measure
both positive and negative outcomes and the
diﬀerent target independently or, where rele-
vant, in combination.
Section B – systematic review and
evaluation of instruments
Various instruments have been developed to
measure both anticipated36,37 and experienced
regret.15,20,36,38 Researchers in health care have
measured regret in several contexts, including
men who have been treated for localized pros-
tate cancer,39 women following breast recon-
struction,40 and women following sterilization.16
Although research incorporating current
instruments has made important contributions
to the understanding of regret, the results may
be confounded by problems at the conceptual
Box 1 The various types of regret
To exemplify the various types of regret, imagine a woman faced with the decision to have a lumpectomy or mastectomy for
the treatment of early stage breast cancer. She may experience process regret if she does not make an informed decision,
makes a hasty decision, and she may experience role regret if she has adopted a passive role with which she is not
comfortable or satisﬁed. However, if she decides to have lumpectomy over mastectomy, and is subsequently happy with
the aesthetic results, it is unlikely that she will experience option regret, regardless of the process leading up to the
decision. However, if she experiences recurrence of the cancer, she may subsequently experience outcome regret.
+/– effects
+/– effects
+/– effects +/– effects
Process Option
Role
Anticipated regret Immediate Delayed
Experienced regret
Outcome
Process Option
Role
Outcome Process Option
Role
OutcomeDECISION
Action vs
Inaction
Figure 1 A model representing the aspects of regret important to its measurement.
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level. As mentioned, regret is a complex emotion
that has many elements. It can be understood at
multiple levels, it is temporally bound, and it can
result in positive (functional) and negative out-
comes.
In a brief analysis, it appears that current
instruments may fail to capture these elements of
regret, and thus they may not be suﬃciently
robust to reﬂect recent conceptualizations of
regret. Some authors have already highlighted
discrepancies between the conceptual deﬁnition
of decision regret and the outcome measure used
to assess this construct.41 If constructs and
terminology are unclear, this will hinder the
interpretation of empirical results. Even if sta-
tistically signiﬁcant associations are found, one
cannot be sure that the constructs measured are
actually the same and interpretation of results
will remain unclear at the conceptual level.41 An
understanding of the relationship between
speciﬁc variables and decision regret is needed,
not only for improved conceptualizations, but
also in order to target interventions to reduce
the negative outcomes of regret. An investiga-
tion of this relationship, however, is dependent
on the availability of valid and reliable mea-
sures. As a review of this nature has not been
carried out previously, we aimed to search
literature from several ﬁelds of investigation to
ensure that we have a broad understanding of
the concept and the instruments that are used to
measure it.
Methods
Search strategy
To address our second aim of identifying exist-
ing instruments that measure decision regret, we
conducted a systematic review. The search
strategies were devised in collaboration with an
information specialist to identify studies that
reported the development or use of validated
instruments that measure decision regret. Five
electronic databases were searched, with no
language restrictions: MEDLINE (1960–2008),
EMBASE (1980–2008), PsycINFO (1960–2008),
ASSIA (1960–2008) and Web of Science
(1981–2008). The latter two databases were
suitable to cover humanities, business, eco-
nomic, and social science literature. Search
strategies used a combination of MeSH terms
(or database equivalent) and free text searching.
Full details of search strategies are available
from the ﬁrst author on request (see Appendix 1
for Medline search strategy). Search outputs
from each electronic database were downloaded
and merged into Endnote (version V.02), and
duplicates were removed. Follow-up searches
included manual searches of the most frequently
cited publications and examination of reference
lists of included papers.
Inclusion criteria
Articles were included if they reported the
development and psychometric testing of an
instrument designed to measure decision regret,
or the use of a previously developed and tested
instrument. Multi-item instruments that quan-
titatively measure regret were included. Instru-
ments were included if they reported at least two
of the agreed psychometric evaluations for
conﬁrming the validity and reliability of mea-
surement instruments.42 Articles that lacked
data regarding the development and testing of
the instrument were excluded, as were articles
reporting instruments that were unavailable for
scrutiny (after contacting the authors). As study
designs vary widely across disciplines (e.g.
health, economics, psychology) we did not
exclude articles based on study design. Articles
relating to multi-dimensional instruments (e.g.
regret and disappointment) were considered,
provided separate psychometric data were pro-
vided for the regret sub-scale. Articles that
report use of a modiﬁed version of a previously
developed and tested scale were included, pro-
vided further psychometric data or justiﬁcations
were available.
Data extraction
Relevant information for extraction was agreed
by NJ-W, GE and AE and data extraction
forms were piloted. Data were extracted under
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the following headings for articles reporting the
initial development and validation of an
instrument (development studies) or reporting
the use of a previously developed instrument
(evaluation studies): instrument and study
characteristics (name, ﬁrst author, year, publi-
cation details, country, language, context,
participants, design, whether original or modi-
ﬁed instrument was used, and description of
instrument); instrument development process;
theoretical base ⁄ conceptual framework;
reported reliability; reported validity, including
face, content, construct (convergent and discri-
minant) and criterion.
Content evaluation of instruments
Our third aim was to assess whether included
instruments capture recent conceptualizations of
regret and are valid for use in research that seeks
to improve decision making and decisions, and
minimize regret. Articles that reported the initial
development and validation of an instrument
were included for the content evaluation. Data
extracted to assess the content validity of the
instrument were based on Fig. 1. We assessed:
(i) whether the instrument addressed pro-
cess ⁄ role regret, option regret or outcome
regret, (ii) whether the instrument was able to
measure diﬀerent targets of regret separately,
and (iii) whether the instrument was able to
measure if regret resulted in positive and ⁄or
negative outcomes. In addition to this, we noted
whether the instrument was measuring anti-
cipated or experienced regret, or both, and
whether the instrument had been applied cross-
sectionally and ⁄or longitudinally.
Results
Thirty-two articles were included which
described 10 instruments. Figure 2 describes the
progress through the systematic review, includ-
ing details of database search outputs, the stages
at which articles identiﬁed were excluded or
underwent data extraction, and the articles
included. Of the 32 articles included, 10 report
the development and validation of an instrument
that measures decision regret and 22 report the
use of a previously developed and tested
instrument.
The instruments
The included instruments were: the Anticipated
Regret Questionnaire;37 the Anticipated Regret
Scale;36 the Decision Regret Scale;15 the Expe-
rienced Regret Scale;43 the Regret and Disap-
pointment Scale;44 the Regret Experience
Measure;20 two Regret scales;8,38 the Regret and
Maximization Scale;45 the Regret Measure-
ment.46 Table 1 summarizes instrument details,
study details, instrument development, and
psychometric properties of the included instru-
ments.
The earliest included measure was published
in 1997,38 indicating the relatively recent interest
in measurement, and the most recent in 2008.44
Eight of the 10 instruments were designed to
measure experienced regret8,15,20,38,43–46 and two
were designed to measure anticipated regret.36,37
All instruments have been used in cross-sectional
studies and two instruments have been used
longitudinally.15,37 Four instruments were
developed and tested in a health research con-
text,8,15,37,38 two in a psychology context,44,45
and four in a marketing, business or economics
context.20,36,43,46 Two instruments contained
items that were speciﬁc only to the measurement
of regret,15,20 and eight instruments contained
items relevant to the measurement of regret
within a larger questionnaire.8,36–38,43–46 Instru-
ments were developed in Australia,20 Can-
ada,15,37 Italy,44 UK,36 and USA.8,38,43,45,46
Evaluation of instrument content
The content evaluation will now be described
(see Table 2 for summary and Table 1 for details
of instrument item ⁄ scaling).
Targets of regret
Overall, none of the instruments were designed
with the intention to measure a speciﬁc target of
regret. The target(s) of regret we have identiﬁed
as being measured by each instrument is derived
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from the reviewers assessment, which is based
on the deﬁnition of regret provided by the
instruments authors and the items included in
the instrument (See Table 1).
Based on the deﬁnition of regret, none of the
instruments addressed process regret. Four of
the 10 instruments addressed option
regret,8,20,45,46 three addressed outcome
regret,36,43,44 and two addressed both option and
outcome regret.15,38 A clear deﬁnition of regret
was not provided for one of the instruments 37 so
we were unable to determine the target of regret
being measured. Based on the items included in
the instrument, only one of the 10 instruments
assessed process regret. 44 This instrument also
assessed option and outcome regret. Four of the
10 instruments assessed option regret,20,37,43,46
two assessed outcome regret, 36,45 and three
assessed both option and outcome regret.8,38 For
three of the instruments there was an adequate
match between the target of regret addressed in
the deﬁnition and the target of regret measured
by the items included in the instrument.20,36,46
For four instruments, we found there were issues
of content validity, whereby the target of regret
used in the deﬁnition was not suﬃciently
addressed by items in the instrument.8,43–45 For
two instruments we found a partial match
between targets of regret addressed in the deﬁ-
nition provided and the items used to measure
Studies identified from
electronic searches
(02/05/08)
(n = 4230 incl. duplicates)
ASSIA
Potentially
relevant
studies
identified by
database
search alerts
(n = 3)
2672 references imported into
EndNote (1558 duplicates
discarded)
Title & abstract (when available) assessed (NJ-W)
2403 studies excluded (Not
relevant, not published in peer
reviewed journal, not specific to
measurement of regret)
303 studies retrieved for more detailed evaluation
(n = 269 initial search & n = 34 follow-up searches)
on basis of title and abstract (NJ-W):
‘Definite’
‘Probable’
‘Possible’
13 (initial search) 1 (follow-up searches)
265 (to date) studies excluded (not
multi-item measurement of regret,
not specific to measurement of
regret, regret measured by
behavioural outcome, excluded
after translation, lack of
development information)
Potentially relevant studies
identified by source papers
(n = 16): Definite = 0;
Probable = 6; Possible = 10
Studies excluded:
32 articles included in systematic review: 10 articles
reported development & evaluation of scale; 22 articles
used scale in study (original or modified version)
Studies thought to satisfy inclusion/exclusion criteria
(NJ-W) (n = 36) or to provide useful information i.e.
source paper (n = 2); reviewed by N.J-W, GE & AE to
reach consensus (if disagreement)
• identified by source paper: n = 16
• thought to satisfy inclusion/exclusion
n = 4 (unable to obtain instrument,
reports same study as other included
paper, foreign article using scale not
measuring regret)
85 5
28171
Potentially
relevant
studies
identified
from
reference lists
of included
studies (n = 31)
EMBASE
MEDLINE
PsycINFO
WOS 1349
851
1176
813
41
Figure 2 A ﬂowchart of progress through the systematic review.
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regret.15,38 For both of these instruments, the
authors provide deﬁnitions of regret that could
address both option and outcome regret. They
also include items in the instrument that could
measure option and outcome regret. However,
this appears to be due to inconsistencies in the
deﬁnitions of regret and the items used, and
raises issues of content validity: although
multiple targets of regret are referred to, the
authors do not explicitly acknowledge them and
they do not attempt to measure them separately.
Overall, several instruments allude to multiple
targets of regret by means of the items used in
the instrument,8,44 or both the deﬁnition and the
items.15,38 However, none of the instruments
explicitly refer to the multiple targets of regret
and are therefore unable to measure diﬀerent
targets separately.
Positive and negative outcomes
All instruments captured negative aspects of
regret and none captured positive aspects. The
focus on negative aspects of regret is reﬂected by
the terminology used in the response items:
bother, disappointed,37 harm,15 upset,36
annoyed,43 feel really good (reverse coded
item).20
Discussion
Principal ﬁndings
Existing instruments for the measurement of
regret do not fully capture current conceptual-
izations of regret and they do not enable the
construct of regret to be measured comprehen-
sively. Speciﬁcally, the instruments identiﬁed
are unable to measure the diﬀerent targets of
regret separately, and they cannot determine
whether the outcomes of regret experienced
were positive or negative. The instruments were
rarely used in longitudinal research, which does
not allow us to examine a potential temporal
pattern to experienced regret. Most instruments
included in the review were developed prior to
recent conceptualizations of regret, and it is not
surprising that they do not suﬃciently measure
this concept. Nonetheless, these important
ﬁndings have implications for the future
development of conceptualizations of regret and
the instruments that should be designed to
measure it.
The 10 instruments included were not able to
capture the multiplicity of regret targets; pro-
cess, option and outcome regret. If, as other
Table 2 Summary of content evaluation
Instrument name First author ⁄ year
Targets of regret1
Used
longitudinally?
Reviewers2 assessment of
target(s) of regret from
deﬁnition described in
paper
Reviewers2 assessment of
target(s) of regret from
items used in instrument
Process Option Outcome Process Option Outcome
Anticipated Regret Questionnaire37 Godin (2005) N ⁄ A N ⁄ A N ⁄ A · 4 · Yes3
Anticipated Regret Scale36 Sheeran (1999) · · 4 · · 4 No
Decision Regret Scale15 Brehaut (2003) · 4 4 · 4 4 Yes4
Experienced Regret Scale43 Keaveney (2007) · · 4 · 4 · No
Regret and Disappointment Scale44 Marcatto (2008) · · 4 4 4 4 No
Regret Experience Measure20 Creyer (1999) · 4 · · 4 · No
Regret Scale38 Clark (1997) · 4 4 · 4 4 No
Regret Scale8 Clark (2003) · 4 · · 4 4 No
Regret & Maximization Scale45 Schwartz (2002) · 4 · · · 4 No
Regret Measurement46 Tsiros (1998) · 4 · · 4 · No
1None of the instruments were designed with the intention to measure a speciﬁc target of regret, as described in the paper.
2NJ-W, AE, GE.
3During validation.
4Only one study58 assessed regret over a period suﬃciently long enough to assess a possible temporal pattern to experienced regret.
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research suggests, there are multiple targets of
regret that can be experienced independently or
in combination,3,29,30,35 these instruments would
not be adequate to measure these. However, it is
important to note that the notion of diﬀerent
regret targets was not completely overlooked by
the instruments developers. For instance, the
deﬁnition of regret used in the Regret Scale38
addresses both option and outcome regret.
Additionally, the Decision Regret Scale15 uses
more than one deﬁnition of regret; one focuses
on option regret and another focuses on out-
come regret. However, in these cases, the use of
diﬀerent targets in the deﬁnitions is due to
inconsistencies in deﬁning the construct, rather
than an explicit acknowledgement of diﬀerent
targets of regret.
Diﬀerent targets of regret are alluded to via
the items included in the various instruments.
For instance, most of the Decision Regret
Scale15 items appear to focus on option regret
(e.g. I regret the choice that was made). How-
ever, item four (the choice did me a lot of harm)
suggests that outcome regret is the target of
interest. The authors do not explicitly acknowl-
edge the diﬀerent targets, nor attempt to mea-
sure them separately, and the use of the item
appears to reﬂect an inconsistency in the deﬁ-
nition of regret used and the items used to
measure it. Similarly, other instruments36,43,44
reﬂect this inconsistency by referring to outcome
regret in their deﬁnition and using items that
focus on option regret.
The 10 instruments do not assess whether the
experience, or indeed anticipation, of regret
results in positive as well as negative outcomes.
Based on the general terminology used, in the
deﬁnitions of regret and the response items, the
10 instruments appear to focus on negative
outcomes. This includes the use of terms such
as disappointed, harm, bother, upset, dis-
tress, annoyed, and remorse. Regret can
indeed be an unpleasant emotion with negative
ramiﬁcations. However, if regret can also have
positive outcomes, to the extent that it is
functional and allows us to make better deci-
sions in future, it is important to be able to
assess this as well.
Strengths and limitations
This review has examined for the ﬁrst time the
extent to which regret measurement instruments
capture current conceptualizations of regret. We
searched several relevant ﬁelds of investigation
to gain a better understanding of how the con-
cept is measured. The coverage of various ﬁelds
however, may also pose a disadvantage to the
current research. We found that publications in
this area are spread over many journals across
diﬀerent ﬁelds, and it is possible that some
articles were overlooked through variable
indexing and use of subject headings. Addi-
tionally, the model of regret (Fig. 1) is not based
on direct empirical research. Instead, it has
mainly relied on the regret literature to date and
the synthesis of research by other authors.3
Implications for future research
We propose current instruments require further
development to be capable of measuring the
diﬀerent targets of regret and assessing whether
regret results in positive as well as negative
outcomes. Clear consistent deﬁnitions of the
constructs are needed for rigorous item devel-
opment according to psychometric principles. If
recent conceptualizations of regret incorporate
the diﬀerent targets of regret, and recognize the
positive, or functional role, it can play in future
decisions, an important step forward in the
measurement of this concept would be the
development of an instrument with sound
construct validity.
Whilst we believe that diﬀerent targets of
regret can be experienced independently from
one another, we also appreciate that the quality
of the decision process and the valence of the
decision outcomes often co-vary: bad decision
processes lead to bad outcomes, and vice versus.
As a result, people will be more used to experi-
encing the collective emotion of regret, which
means they are unlikely to make automatic
attempts to diﬀerentiate the source of their
experienced regret. However, as research has
shown,29 people can regret a bad decision pro-
cess regardless of the quality of the decision
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outcomes, which indicates the potential for
people to diﬀerentiate between the sources.
Therefore, whilst many people may not be able
to distinguish the sources of their regret intui-
tively, a well designed instrument that explicitly
guides the user to think about the source would
facilitate this.
Instruments that can highlight the targets of
regret experienced, or indeed anticipated, would
allow us to design interventions that ensure
negative outcomes associated with regret at each
stage of the decision are minimized and positive
outcomes maximized. For example, if a measure
of anticipated regret could determine that a
person anticipates process regret (e.g. if they fail
to seek relevant information about treatment
options), interventions could be put in place
before the decision (e.g. decision aids) to reduce
experienced process regret post-decision. On the
other hand, if a person experienced outcome
regret, regret reduction interventions that help
an individual live with their decision, such as
psychological repair work or re-appraisal of the
alternative,3 may be suitable. These interven-
tions would be particularly relevant to situations
where the decision is irreversible and an indi-
vidual does not have the opportunity to go
through another decision process to amend the
choice, such as choosing mastectomy over
lumpectomy for early-stage breast cancer treat-
ment.
An instrument capable of diﬀerentiating
between positive and negative outcomes of
regret would be useful as the two types may have
diﬀerent eﬀects. It is important to identify
whether a person experiences negative outcomes
as these could be emotionally damaging, and
eﬀorts should focus on reducing these eﬀects.
However, it is equally important to determine
whether a person interprets experienced regret as
positive. An instrument that could identify the
target of experienced regret, and establish
whether the regret was negative or positive,
would allow people to think about what went
wrong with that decision and what they have
learnt for future decisions.
It is important to note that whilst a key goal
of decision making is to reduce the potential for
the negative experienced emotion,1 the same
goal does not necessarily apply to its meta-cog-
nition. As discussed, thinking about potential
experienced regret ahead of a decision can
encourage the user to act in ways that will
minimize experienced regret. Similarly, thinking
about experienced regret after a decision is made
can lead to positive outcomes, in so far that it
allows us to learn from past mistakes and it
could be an enlightening experience about ones
actual decision-making capabilities. If we did
aim to reduce the meta-cognition of experienced
regret, we might inhibit the positive outcomes
and the functional role it can play in future
decision making. Clearly, all of these issues have
implications for the use of current instruments in
evaluations of decision support interventions:
increased levels of experienced regret may coin-
cide with increased thinking about regret, which
could be beneﬁcial.
Process regret to assess good decisions?
We have proposed that current instruments
require further development. However, signiﬁ-
cant challenges remain for those instruments
that can measure the diﬀerent targets of regret,
namely the question of which target is the most
appropriate measure of decision quality. Recent
work concerning deﬁnitions and evaluations of a
good decision has highlighted the lack of dis-
tinction between deliberation and determination
stages of decision making;14 the former relating
to the process of arriving at a decision and the
latter referring to the actual decision and con-
sequential events. The authors also express
concern over post hoc decision quality measures
that focus on post-decisional outcomes. As such,
even if instruments could measure the diﬀerent
targets of regret, process regret might be the
most appropriate proxy measure of decision
quality.
Conclusions
An instrument that can diﬀerentiate between
and measure the diﬀerent targets of regret would
aﬀord us a greater understanding of the concept.
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Prospective and retrospective application of this
instrument would allow us to have a better
understanding of the emergence of regret and its
subsequent course for individuals as they expe-
rience it. These together would enable us to
develop and implement pre- or post-decision
interventions that focus on preventing or
reducing regret respectively.
However, whilst we have argued that existing
instrumentation needs to be improved, we also
emphasize the need for clarity on why we mea-
sure decision regret. If the purpose is to use
regret as a proxy measure for deﬁning good
decision making, we must acknowledge the
issues highlighted in the discussion section of
this paper. The concern over post hoc evalua-
tions of decisions14 suggests that a measure of
process regret would be a valid measure of a
good decision. This will, and should, limit what
regret instruments are used for in future.
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Appendix 1: Medline search strategy
# Searches
1 exp Decision Making ⁄
2 exp Choice Behavior ⁄
3 exp Judgment ⁄
4 decision$.mp.
5 choice$.mp.
6 preference$.mp.
7 judgment$.mp.
8 1 or 2 or 3 or 4 or 5 or 6 or 7
9 regret$.mp.
10 disappoint$.mp.
11 dismay.mp.
12 dissatis$.mp. [mp=title, original title, abstract,
name of substance word, subject heading word]
13 9 or 10 or 11 or 12
14 exp Research Design ⁄
15 exp ‘‘Reproducibility of Results’’ ⁄
16 exp Questionnaires ⁄
17 exp Psychometrics ⁄
18 exp Evaluation Studies as Topic ⁄
19 (measur$ or assessment$ or scal$ or scor$
or instrument$ or analys$ or evaluat$ or valid$
or reliab$).mp.
20 14 or 15 or 16 or 17 or 18 or 19
21 8 and 13 and 20
22 limit 21 to yr=‘‘1960 - 2008’’
23 limit 22 to humans
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